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(54) Abstract Title 

Offshore power generating structure 

(57) An offshore structure comprises a cellular concrete base means 1 supporting a number of wind turbines 
2, oscillating water column systems 8 and tidal current power generation units 4 adapted to extract wind, wave 
and tidal current energy from the structures surrounding environment. The base means may be constructed in 
floating moulds by a process of spraying and laminating concrete before being towed to and then sunk in a 
designated position. The structure may be shaped such that it directs tidal current flow towards the tidal 
current power generation units. The structure may incorporate tanks for fish farming and may provide shelter 
for 
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TOTAL ENERGY EXTRACTOR. 

This invention relates to the construction and installation of large offshore natural and rcnewahte 
energy extraction devices. 

The generation of power from renewable energy is being promoted by (jovernments throughout 
the World to comply with their International .Agreements to reduce the effects of global 
warming . 

Energy extraction devices have been designed to extract power from the wind, waves and tidal 
currents. The present renewable energy market, together with advisory bodies to the 
Government, and Government Po&v, suggests thai wipvi, wave, and tidal current power 
^oeranon shock: oc 'w^JtcApftSt w. 

This invention addresses the need to combine several energy extraction devises onto one single 
support platform and the innovative means of constructing and installing thai platform offshore. 

The invention comprises a single concrete gravity type structure on which wind, wave, and tidal 
current generation devices can be grouped and from which they can be effectively maintained 
and operated. 

In the recent past each form of energy generation has been promoted and financed in individual 
projects. In most cases the capital costs of creating a typical support structure has been 
approximately half ihc total project costs. By installing several generation technologies onto one 
support structure these costs can be spread. 

This invention provides the means ro construct and deploy a very large concrete structure onto 
which several enei^y extraction devices are deployed. Additional revenue earnings from fish 
farming and marine-culture, together with other activities arc carried out on the same structure. 
The invention tnc«7p^-8?^ new and innovative design, new construction concept, and new 
concrete 'a^UucthV^raatcriaLs and ' bvcsHon combules the new -technique Kd 

concepts with known technologies to exiract wave. wind, and tidal current power. 

The invention described here for application as an offshore structure may equally be applied to 
the construction of tidal barrage structures where the same principles may be applied. 

The essential leaiures of this invention follow :- 

A first feature of the invention is the means to service the major mechanical parts, turbines etc. 
without removing these parts to me shore . 

A second feature of the invention is the provision of additional revenue streams from fish farming 
and other activities as well as power generation. 

A llrird feature of this invention is the means of construction and assembly which reduces overall 
cosis relative to liie size o! structure. 

A fourth feanire of this invention is the ability to install the wind power generator at the (lowered) 
working platform level and then, to raise the wind power generator to working height position 
without the use of large and expensive floating cranes. 

A filth feature of this invention is the means and methods to mount the support tower into 
position on a hinge scat, by Iloating into position the whole assembly of tower and counter 
haiance caisson. Aller the tower and counter balance are installed into the hinge scat at the deck 



level then the power unit of a wind generator and nacelle can be attached to the tower top in (he 
lowered position. The tower is designed to rotate about a massive concrete hinge. 

The rotation is carried out by controlling the distribution of weight by pumping ballast about the 
length of the tower and counter balance /caisson to cause rotation and vice versa.. 

A sixth feature of this invention is the ability to raise and lower the tidal current generator units, 
from their sea bed operating positions to a servicing position, where the generator units are 
brought above water level or vice versa. This is carried out and controlled by ballasting or de- 
ballasting the units, which operate .up and down, similarly to floating docks. 

A seventh feature of this invention is the facility to direct water flow, relative to the central 
control part of the device which contains the machinery and tidal current generators. This is done 
by variable design and disposition of the piers and the orientation of the structure relative to the 

rprev^;];^*.^. rc:\ :kv > ction. This nables maxiraisui Sow ;o ?cs u^icunv.^ O «•...'* 
the mid poini of the device and thus increases the efficiency of the tidal current generators. 

An eighth feature of this invention is the ability by design and construction technique, to produce 
a smooU* surfaced dish or funnel shape on the front face of the tidal current generator unit to 
direct water flow into the machine with minimum friction or turbulence and to enhance die 
power characteristics and eflicicncy of the machine by creating a vortex etlccL 

A ninth feature of this invention is the application of marine growth inhibitors into the smooth 
concrete surfaces of those parts of the structure where this would benefit their efficiency and this 
is a facility of the sprayed and laminated concrete construction system employed. 

A tenth feature of this invention is provision of multiple tanks and voids to be tilled with sea 
water bailast. compressed air, or sand or odier ballast materials either fluid or solid as required. 

A eleventh feature of this invention is the construction design which permits die structure to 
grip into the sea bed of either hard or soft materials to increase friction bearing and thus 
dispense with ilw need for anchor piles u> prevent movement f;om die designed settlement 

position. I bis z :.:nr5h:n t! >hc *Usisn and construction .^v^ctn. 

A twelfth feature of this invention is the provision of internal tank arrangements which permit 
the sinking and raising of this structure in principle similar to that of a submarine. 

A thirteenth feature of litis invention is the provision to lift from the seabed and reposition the 
structure if necessary. 

A fourteenth feature of the invention is the means to construct without the use of massive dry 
dock facilities by using laminated concrete construction methods as detailed in the patent 

Patent No. lift 2218453 Method of Construction. 

A fifteenth feature ol this invention is the facilitv to use either open cycle or closed cycle systems 
of oscillating water column generstio:* fern the «va!er line (top) of the four piers. 

A sixteenth feature of dus invention is the provision of shelter for small vessels 0:1 the leeward 
sides of the structure in severe weather conditions. 

A seventeenth feature of this invention is die provision of controlled access points for servicing 
valves in chambers below the water line. This is carried out by known submarine and caisson 
control techniques, water tight hatches, pressure chambers etc. 

An eighteenth feature of this invention is the provision of travelling cranes over the generators 
and the lish tanks. 



A nineteenth feature of this invention is the creation by design, of bottom feeding grounds for 
lobster and crab farming activity from the structure. 



The invention is further described by reference and explanation to die attached drawing? :- 

figure 1 . Is a schematic drawing to illustrate the overall concept. 

This shows a massive concrete structure - possibly up to 120 metres x 120 metres on plan. 
The structure is set in a water depth of approximately 1 5 to 25 metres. 

Tiie muftis of the piers a^ii t?' ijpic^i} i:\io20uietres. 

1 live lengdis of the four arms or piers is the same as the height of the wind generator towers 
In this illustration they are 65 metres long. 

2 The towers would be approximately 65 metres high for a (typical) 1 MW machine. 

3 At the ends o r teach pier is a massive concrete liinge bearing into which the wind lower 
fits by location of a massive concrete gudgeon pin about which the whole tower and 
counter balance/caisson rotate. The tower is lifted slightly to relieve bearing pressure and 
is rotated by pumping ballast into or out of the counter balance caisson and tower casings. 

4 In the middle of the drawing are shown two x (approximate )l MW tidal current turbines. 
These generator turbines operate on both flood and ebb tide flow. 

5 hi Iron? of the current turbines is a sloping skirt to direct water flow into the f fxfaises 

The housings to these turbines ate constructed as separate concrete floating docks or 
caissons vvliich are umslructed to 'slof into their designed i>ositions by way of suitable 
guides or keyways which guide the separate floating structures into position on / in the 
main structure. By pumping and ballast controls these generator elements can be raised or 
lowered to operation level or service lew)., or taken away out of service and vice versa. 

7 Along the length of each pier of the structure at the top level, is a series of tanks which are 
above the water level, and thevj provide a * dcaJ-wcighf to stabilise the structure, 
f hose arc open tanks used for ttsh tanning and other marine culture activities. Kctwcen 
these tanks are the wells type turbines of the OWC wave power generators. 

S Along ;!ie Ix/itom ol the pier structures, both siJes. is .« " JoEig bell uiouih " which pent;ii:> 
the passing wave pressures to be transmuted into the hottom < AVC. wave generator which 
works on die closed cycle (Yiekers) system. 

9 At vvaterline level there are a series orchaml>ors which capture the surface wave energy by 
the OW( 4 principle. Mil by way of the open cycle and Weils i urbinc type ot generator. 

An alternative would be installation of a Viekers type OWC device at this level. 

10 In the centre part of the structure, on opposite sides to the tidal current How machines, are 
two turbine hails which contain ihe machines for the closed cycle (bottom) wave energy of 
the Viekei* type of OWC. 
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\ 1 Accuse points to land onto !he platform are from dthcr or both of the two sides not having 
tlic tkial IIimv generators. A travelling crane facility to offload machinery and parts/stores 
is petitioned at these landing points. 

ITie crane will travel through doors into the building structure, 'The same, or a similar 
travelling crane will service the fish tanks and the Weils Turbines when required. 

12 A wotting platform over the tidal current machines and over the wave generator turbines 
is provided and suitable buiidings. pan of the structure, are connected in line to the 
travelling crane for accepting machinery and spare parts from small sliips alongside the 
landing position of the structure. 

flic building is essentially part of the structure and in addition to machine shop and stores 
•nay abo enclose work areas for the fnmiM^rcuhur*j.a«M^«^ vj-v s '^ Murr 2cd.*o«KJ 
accommodations for a platform manning crev\ 

1 spending upon the final design size of the structure ie length of the four piers or the 
number of tidal How units across the centre of the structure, additional wind generator 
towers of various type might be installed. 

ITie invention is f urther described by drawings showing plan and etcvatioas of a typical pier 
arrangement ( one of the four piers of the structure ) :- 



Figure 1 i*\m . 

1 Fish Tanks 

2 i "!':;:n*vr.-: P.»r O W C wave power generation.. 

3 Beii mouth access for pressure distribution into closed evele OWC generator. 

4 Massive Concrete Hinge for the wind generator nacelle lower. 

5 Wind power generator lower a«-1 o izcWc and rotor blades. 

> Caisson arid counterweight. 

Figure 3 Kfcvntion. 

1 Fish Tanks. 

: Side 

3 Hell month. 

4 *\ L;^»i\ c concrete lungs. 

> Wind power ?^nerator tower. 

6 Caisson ' counterweight. 

i he invention is timber described by typical plan and elevation of the central area showing the 
wave generator turbine area, a power control room, stores and other accommodations for marine 
>:!iliure and working areas and crew accommodations within or upon the structure :- 

Figure \ JJIaifr$ncpilev3fi(>n. 





CLAIMS. 



5. 



1 . This invention provides a large concrete cellular structure designed to capture all the 
available renewable energy sources from a particular marine site. 

2. A concrete cellular gravity structure as in claim 1 . So configured to extract, wind, wave 
and tidal current energy from a designated marine site. 

3. A concrete cellular marine gravity structure as described in claims 1 and 2 which is 
manufactured in floating moulds by a process of spraying and laminating concrete. 

4. A concrete c~lluir ir&m gfrvdy structure which is constrortcu in a sheltered water s^ r — 
and towed to a designated position and sunk to its designed position. 

5. A concrete cellular marine gravity structure which is designed to support four or more 
wind turbine towers together with wave energy extraction by oscillating water column or 
other systems and two or more tidal current power generation units . 

6. A concrete cellular marine structure upon which the wind turbine towers as described 
in claim 5 can be hinged about their support axis by de-ballasting their counter weights 
and lowering the wind towers to service the nacelles in the central work area as shown m 
figure 1 .2 and 3. 

7. A concrete cellular marine gravity structure which incorporates tanks for fish farming 
and for ship shelter and other marine revenue activities from the single structure. 

• A concrete cellular marine structure which is configured to ga*** energy from two or 
more tidal current turbines or oscillating hydro vanes abou: the cenire of the structure *»? 
which the current flow is directed by the shape and design of the structure. 

9. A concrete cellular marine structure in which the current energy extractor devises as 
described in claim 8 can be withdrawn from the water for servicing by the use of floating 
dock principles incorporated into the structure as shown in figure 1 

1 0. A concrete cellular marine gravity structure which incorporates more than one form of 
wave energy extraction. 

1 1 . A concrete cellular marine gravity structure which incorporates tanks above waterline 
level which serve as fish breeding tanks and which add substantial dead-weight to the 
structure. 

1 2. A concrete cellular marine gravity structure to extract wind, wave and current energy 
and which provides accommodations to service all the major power generating plant 
for wind , wave, and current turbines without the need for total removal of the 
equipment and without the use or substantia) alongside marine cranes. 
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